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Introduction
In the United States, the likelihood that a child will live with a grandparent has increased over time. In 1990, 6 .5% of children lived with a grandparent; by 2015, this number increased to nearly 12% (Pilkauskas and Dunifon 2016) . To date, the prevalence of grandparental coresidence has only been described using point-in-time estimates (Dunifon, Ziol-Guest, and Kopko 2014; Ellis and Simmons 2014; Taylor et al. 2010 ; excepting Pilkauskas and Martinson 2014 who study early childhood). Pointin-time estimates, however, underestimate the number of children who will ever coreside with grandparents and are arguably less informative than cumulative estimates when seeking to understand the magnitude and importance of coresidence with grandparents in American children's lives. This study sheds light on the role of coresidence in the lives of US children. We estimate the cumulative probability of grandparental coresidence over all of childhood (birth to age 18) and the age-specific probabilities of first experiencing grandparental coresidence. We examine two types of grandparent-grandchild living arrangements: grandfamilies (households with a grandparent and child, no parent present) and threegeneration households (households with at least one grandparent, one parent, and one child). We study these households separately because they form for different reasons. Whereas grandfamilies often result from parental substance use, incarceration, mental health issues, or death (e.g., Gleeson et al. 2009 ), three-generation households generally arise from teen parenthood, parents' or grandparents' need for financial or instrumental support, and/or cultural preferences (Dunifon, Ziol-Guest, and Kopko 2014) .
We also present results separately for children of different races and ethnicities. Race and ethnicity are strongly associated with socioeconomic and cultural factors that promote grandparental coresidence, with or without parents present (e.g., Stykes, Manning, and Brown 2014; Rossi and Rossi 1990) . In addition to racial disparities in exposure to grandparental coresidence (e.g., Ellis and Simons 2014) , race and ethnicity are also important moderators of linkages between grandparental coresidence and child well-being (Dunifon and Kowaleski-Jones 2007; Pilkauskas 2014) .
We produce our age-specific and cumulative estimates by applying life table techniques. Life tables are used to examine the extent to which specific events occur across intervals of time (Bumpass and Lu 2000; Pettit and Western 2004; Wildeman 2009 ). As we cannot estimate the key life table figures for this study using a single data set, we rely on two data sets: the American Community Survey (ACS) and the 1997 National Longitudinal Survey of Youth (NLSY-97). The ACS is uniquely suited for this study due to its large and current sample. Although the NLSY-97 is less current, it is the only nationally representative longitudinal survey that gathers detailed information on children's living arrangements from birth to age 18.
Data and method
Data
The American Community Survey is an annual 1/100 national random sample of the US population collected by the Census Bureau. The ACS is well suited to the study of rare events such as grandparental coresidence due to its large sample size. We use five years of pooled ACS data (2010) (2011) (2012) (2013) (2014) , which further increases the accuracy of estimates. Our ACS analytic sample is composed of 3,347,721 children under the age of 18 who were not living in group quarters.
The National Longitudinal Survey of Youth consists of a sample of 8,984 children ages 13-17 in 1997. We rely on retrospective information collected during the first round of the survey (1997) through a parent questionnaire. We exclude from our sample 1,048 children whose parents did not answer the 1997 questionnaire and 42 whose parents refused or did not know the answer for key questions. Our final analytic sample contains 7,894 children. When weighted, the sample is representative of children born between 1980 and 1984.
Measures
Coresidence with grandparents
Households with at least one grandparent, one parent, and one child are classified as three-generation in the ACS. We identify grandfamilies as households in which the reference person reported is living with a grandchild with no parents of the child present in the household. We account for biological, adopted, and step or in-law children. Presence of parents in the household is determined using the parent pointers developed by IPUMS-USA (Ruggles et al. 2010) . We are able to identify all the grandfamilies and three-generational families in which the grandparent or parent is the reference person.
In the NLSY-97, we use retrospective calendars indicating changes in living arrangements from the moment of the child's birth to the date of interview. We classify as three-generation arrangements those arrangements in which parents reported living with any grandparents for three or more months while also living with the children, or those arrangements in which children lived in three-generation households in 1997. We identify exposure to grandfamilies when parents indicated that they did not always live with their children and that the children lived with a grandparent instead or when children were currently living with a grandparent and without a parent. The NLSY-97 precludes definitive classification of some coresidential arrangements (N = 88).
Age at coresidence
The ACS asks whether each member of a household moved to the household in the last year, allowing us to create an indicator of whether coresidence with a grandparent started within 12 months of the interview date. This question is central to our purposes since estimation of cumulative risks using synthetic cohort life tables relies solely on people who experienced the event within 12 months of the survey date. Information from this question together with information on the child's age allows us to determine the age at which coresidence started.
In the NLSY-97, respondents were asked when each living arrangement with grandparents started and ended. Using this information, we calculate children's ages at the beginning of each coresidence.
Race
Children in both the ACS and the NLSY-97 are categorized as 'Hispanic,' 'nonHispanic black,' 'non-Hispanic white,' 'Asian,' and 'other.' Results for children of 'other race' are not presented due to small sample sizes. Children of 'other race' are included in the estimates for all children.
Methods
We use the ACS to produce a multi-decrement period life table. In assessing the probability that a child will ever live with a grandparent, we consider living in threegeneration households and grandfamilies as two independent causes of grandparental coresidence based on their very different reasons for formation (e.g., Dunifon, ZiolGuest, and Kopko 2014). Our goal is to estimate cumulative and age-specific probabilities of experiencing grandparental coresidence. Cumulative probabilities, or probabilities of ever living with grandparents, are calculated as the sum of all agespecific probabilities of living with grandparents for the first time. Age-specific probabilities are converted from age-specific rates, which represent the number of children experiencing grandparental coresidence for the first time between age x and x+1, divided by the number of children who had not yet experienced grandparental coresidence by the time they reached age x. The denominator of each of our agespecific rates include all children surveyed in the ACS who were between age x and x+1 adjusted by the probability of survival by age x. This adjustment is necessary because the ACS only allows us to identify children who experienced grandparental coresidence if they were coresiding with grandparents at the time of the survey. Without this adjustment, our inability to identify children who moved in and out of grandparent coresidence before the survey would inflate the denominator of our agespecific rates and yield downward biased age-specific and cumulative probabilities.
The ACS does not allow us to calculate one key measure: the proportion of children experiencing grandparental coresidence for the first time at any age. By including all children who moved in with grandparents in the last 12 months in the numerator of our age-specific estimates, regardless of whether they experienced this event for the first or for a repeated time, we would produce upwardly biased estimates. Using the NLSY-97, we calculate the proportion of children experiencing each type of grandparental coresidence for the first time at each age and use it to adjust the numerator of the age-specific estimates produced using the ACS. Adjustments for three-generational arrangements are computed separately for children of different races, except for Asian children, for whom we use the adjustment factor computed for all children due to small sample size. Similarly, due to the small number of occurrences of grandfamily arrangements, we calculate the adjustments for this type of coresidence using all children. Full life tables and adjustment calculations can be obtained upon request. Table 1 indicates the need for caution when using NLSY-97 to adjust for ACS estimates. First, the racial composition of children changes considerably between the NLSY-97 and the ACS sample periods. Second, our estimates assume that the proportion of first-time movers among all-movers in each age-interval have not changed between the cohorts of children. Although previous studies indicate that there has been steep increase in the prevalence of grandparental coresidence over time (Ellis and Simmons 2014) , what matters for our purposes are trends in the stability (not prevalence) of these arrangements. Unfortunately, we do not know whether and how instability in these arrangements changed over time. In spite of this limitation, sensitivity analyses indicate that changes in instability would need to be very high in order to affect our estimates in any meaningful way (i.e., an increase of 100% in the proportion of youth experiencing repeated moves at each age interval yield estimates of grandparental coresidence 8% to 16% smaller). Figure 1 reports the cumulative probability of ever coresiding with grandparents by living arrangement and by race and ethnicity. Our estimates indicate that nearly 30% of American children ever live with their grandparents over childhood. Specifically, approximately 5% of all children will ever live in a grandfamily, and 24.6% will ever live in a three-generation household. We find striking racial variation in the probability of coresiding with grandparents: 37.5% of Asian children, 29.2% of black children, 26.6% of Hispanic children, and 20.5% of white children will ever live in three-generation households. Our estimates also indicate that approximately 10.2% of black children, 5.3% of Hispanic children, 3.5% of white children, and 1.7% of Asian children will ever live in grandfamilies. Figure 2 portrays the age-specific probabilities of ever living with a grandparent. A child is about six times more likely to experience either type of grandparent coresidential arrangement during their first year of life than in any other year of their childhood. The probability of living in a three-generation household in the first year of life is 12.3%. The probability of living in a grandfamily during a child's first year of life is 2.2%. The probability of coresidence in later years drops precipitously in both types of households to less than 2% for three-generation and less than 0.3% for grandfamilies. Overall, about 75% of the children who ever move into three-generation households and 65% of children who move into grandfamilies do so before they reach age 6. Figure 3 shows the age-specific prevalence by children's race. Results indicate little difference in the age-specific patterns by race, with a child of any race being much more likely to first experience grandparental coresidence of either type during their first year of life as compared to any other age-interval. A child of any race faces low and virtually stable risks of starting to coreside with grandparents in any arrangement after reaching their first birthday. The risks of experiencing three-generation arrangements, however, are consistently higher than those of experiencing grandfamily arrangements.
Results
Cumulative probabilities of grandparental coresidence
Age-specific probabilities of grandparental coresidence
Age-specific estimates indicate that the probability of experiencing a threegeneration arrangement during a child's first year of life is 17.6% for Asian, 16.5% for black children, 14.9% for Hispanic children, and 9.0% for white children. As many as 4.9% of black, 2.9% of Hispanic, 1.2% of white, and 0.7% of Asian children start coresiding in grandfamilies during the first year of their lives. These age-specific estimates suggest that most of the racial disparities found in the period prevalence over the whole childhood period shown in Figure 1 are due to differential risks of coresidence experienced by children of different races that occur during the first year of life. 
Conclusions
This paper is the first to estimate the cumulative and age-specific probabilities of threegeneration and grandfamily coresidence over childhood. We find that about 30% of American children will spend some time living with a grandparent, which is consistent with previous research (Pilkauskas and Martinson 2014) . We also find striking racial disparities in the probability of ever living with a grandparent. Consistent with earlier research, we find a higher prevalence of three-generation and grandfamily living arrangements among racial and ethnic minority groups (e.g., Ellis and Simons 2014; Dunifon, Ziol-Guest, and Kopko 2014; Pilkauskas 2014; Baker, Silverstein, and Putney 2008) . We find that three-generation coresidence is particularly common among Asian children. No prior research has examined the cumulative probability of living in grandfamilies, and we find that black children are nearly two times as likely to live in grandfamilies as compared to Hispanic children and three times as likely compared to white children. We find that a child is more likely to experience grandparental coresidence during their first year of life than in any other year of their childhood. This is in keeping with earlier research on three-generation families (Fields 2003; Pilkauskas 2012 ), but prior research on grandfamilies finds no age-gradient (Pilkauskas and Dunifon 2016) or finds that children in grandfamilies tend to be older (Mutchler and Baker 2004) . The discrepancy in the grandfamily findings may be due the fact that earlier research does not examine when children first entered grandfamilies but rather examines the average age of children in grandfamilies.
Our study has some limitations. As previously noted, our estimates need to be interpreted with caution as the NLSY-97 refers to an older cohort of children than the ACS, and they will only be unbiased if the instability in living arrangements calculated using the NLSY-97 remained constant over time. Sensitivity analyses, however, indicate that even large changes in instability would only slightly bias our estimates. Second, our estimates might be downward biased as the ACS collects data on current living arrangements once a year and, accordingly, underestimates the number of children experiencing short-lived spells of grandparental coresidence at other moments of the year. Third, the NLSY-97 data relies on retrospective data, which is subject to recall bias. Last, our estimates for the risk of living in each separate type of coresidence might be downward biased if a significant number of children experience both types of arrangements over their childhood. Robustness checks (available upon request) suggest that this is not the case.
Despite some limitations, this paper represents the best existing effort to estimate the age-specific and cumulative prevalence of grandparental coresidence over the whole childhood period. This paper sheds light on an increasingly important living arrangement, one that is likely to impact children, parents, and grandparents alike. By understanding the likelihood that a child ever lives with a grandparent and whether grandparent coresidence varies by developmental age, we can better craft policies targeting both children and older adults, gain insight into the American family, and potentially guide new research on family complexity.
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